Circadian stage dependence of cis-diamminedichloroplatinum lethal toxicity in rats.
Renal physiology is circadian rhythmic. The major toxicity of cis-diamminedichloroplatinum (cisplatin) is irreversible renal damage. A single dose of cisplatin (11 mg/kg) was given to groups of standardized female Fischer 344 rats at one of six equispaced circadian stages. A statistically significant effect of time of injection upon tolerance was found by chi 2 analysis. Differences of 3- to 8-fold in survival rate of 50% mortality and a nearly 3-fold difference in long-term survival depended on circadian timing of cisplatin administration. Cisplatin timing resulting in optimal tolerance was similar from study to study. Additional 0.9% NaCl solution was administered with cisplatin in three experiments and resulted in an increase in overall mean survival time. It also resulted in an amplification of the survival rhythm without changing its timing. The increase in survival resulting from 0.9% NaCl solution loading, when compared to controls receiving cisplatin alone, was also highly time dependent. A 52% improvement in mean survival time was achieved in those animals receiving cisplatin and 0.9% NaCl solution at the most favorable circadian stage, as compared to a 20% improvement when this regimen was administered at an inopportune circadian stage. The safest time for cisplatin administration is near the midactivity span, shortly after the maximum of the circadian rhythm in rectal temperature.